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I. 	TITLE 
Dec.ontamination Eff'icacy of Vaporous Hydrogen Pemxide For Envirornnentat Surfaces 
Contarninated With Bacterial Spores 

11. FERIOD OF FERFOBMANCE 
The period of performance for the work under this work assignment shall be Fror•., d&tL -f C6  

through March 31, 2010. 	 ~ 

M. SvMMA1tY OF OlB,IIECTIVEs 
This work slsall estimate the occurrence ajid potential reciuction of viable bat:terixl spores (i.e, 
effe.ctiveness) on various surfaces exposed to vaporous hydrogen peroxide. Tlie work will entail 
the preparation of the tnaterials to be exposcd and their exposure. T'he anticipated deliveroble 
will be the contamination rcduction data presented as a function of material, exposurc time, and 
peroxide concentration. 

IV. RELEVANCE 
This project supports the mission of the Decontamination and Consetluence Managernent 
Division (DCMD) within tlie U.S_ Environmental Protection Agestcy's (U.S. EPA) National 
Homeland Seccuity Research Center (NHSRC) by providing reltvant information pertinent to the 
decontamination of contaminated areas resulting from an act of terrorisrrt. The project supports 
the NHSRC's strategic goais as described in dotail in the Homeland Security Research Multi- 
year Strategic Plan (draft, November 26, 2008). SpecificalEy, the project is relevant to I.nng- 
Term Goal 2(LTG-2) which states, "The Office of Solid Waste and Emcrgency Response 
(OSWER) a.nd other clients use homeiand security research program products and expertise to 
improve the capability to respond to terrorist attacks affecting buildings and the outdoor 
eI1ViromIIetltS." 

V. BACKGROLNU 
Under Homeland Security Presidential Directive (HSPD)-lU, the U.S. Departmerzt of Komeland 
Security (DHS) is tasked to coordinate with other appropriatc Feaierral dcpartments and agencies, 
to develop compreheYtsive plans which, ` ~provide for seatnless, r:oordinated Fede -al, state, local, 
and international responses to a biological attack." As part o£ these plans, the U.S. EPA, in a 
coordinated cffart with 1]HS, is respoasible for "developing strategits, guidelincs, and plans for 
deoontamination of persoris, equipment, aztd facilities" to rnitigate the risks of contamination 
following a biological weapons attack. 

NHSRC provides expertise and products that can be widely used to prevent, prepare for, and 
recaver finm public health and environmentai ernergencies arising from terrorist threats and 
incidents. Withuin NHSRC, DCNiD's detontamination research program's goal is to provide 
expet'tise and guidattce on the selection and implementatioza o£ deovntamination znethods and 
provide the saentific basxs for a significant rer3uction in the time and cost of decontaminatiort 
eve.,nts. The NHSRC's research supports QSWEIt and OPP. OSWER, througCt its Special 
Teazns which includes the NDT, supports the etnergency response fttnctions catrie.d out hy the 
Regional Offices. {)PP supports the decontamination effort by providing expertise on biologacal 
agent inactivation and ensuring that the use of pesticides in such efforts is done in acmrdance 
with FIFRA. Close collaboration bctween the different progam offices having homeland 
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sscurity responsibilities is sougltt in order to rapidly increase the U.S. EPA's capabiIities to help 
ihe tlation recaver frorn a terrorist evem involving the intentional release of cheniiaal, biological, 
or radiological (CBR) ntaterials. Such collaborations are fostered thrauglt efforts such as TR1Q, 

ln 2001, the introduction of a ferov letters containing antirrax spares into the U.S. Postal Service 
system resulted in the contamination of several facilities. Although most ofthe facilities in which 
these leaers were processed or received in 2001 were heavily-contaminated, they were 
successfully rerxsediated with approaehes suth as fumigation with ehlorine dioxi:de or VHP °C . 

Since tbat time, STERIS Corporation's VHP process has been registered as a. sterilant with the 
EPA. Although the VHP sYtowed adequate biodecontaanination capability on the porcelain 
penicylinders and silk suture Ioops used in the registration process, its efficacy for contaminated 
buulding materials is largely unknown. 

vI. SCOPE 
The purpose of this project is to detennine the effectiveness of vaporous hydrogen perQxide for 
the dec:ontamination of different building rnaterial suufaces wnrunizurtcd with bacterial spores. 
Coupons of a varie.ty of materials contazninated with aerosol-deposited bacterial spores shall be 
decvntaminated uszng vaporous hydrogen peroxide. The effectiveness of this method shail be 
determined as a function of the operational paramctm. Theso paramctcrs arc thc exposure time 
and the concentration of hydrogen peroxide in the vapor phase. ln addition to the in-ehamber 
testing, this project will also involve testing the efficacy of VHP and other technologies for the 
deeontamintction of HVAC ductwork oontaminated with bacterial spores. 

VI[. TECHNICAL APPROACH 
'I'he general approach that shall be used to meet the objectives of this project is as follows, as 
briefly mentioned in the Section Vl: 

+ contamination Qf mat.erials via aerrosoI deposition of bacterial spores using the procedure 
to be provided by the U.S. EPA for this study; 

• assessment of contarnination usiltg positive control coupons; 
a application of  the pr+escribed decontamination procedures to test coupons; 
• assessment of residual contamination on test coupons; and 
o deterntination of decontamination effectiveness as measured by log reduction from the 

surfaces; 
Decontamination can be defined as the proeess of inactivating or reducing a contaminant in or on 
humans, animals, plants, food, water, soil, air, areas, or iterns through physical, chemical, or 
other methods to meet a cleanup goal. In terms of the surface of a material, decontamination ean 
be accomplished by physical removal of the 000tamination or via inac#ivation of the contaminant 
with antimierabial chemicals. Pttysical removal could be accomplishecl via fn sftu removal oi'the 
contamination from the material or physiGal removal of the material itsetf (i.e., disposal). 
Sirtularly, inaetivation of tlte contaminant can be done in situ or after removal of the material for 
ultarttate disposal. During the decontamination activities following the resuits of the 2001 
amthraz incidents, a combination of removal and fn sftu decontamination was used. The laalance 
between the two was facility dependettt and factored in many issues (e.g., physical state of the 
facility); one factor was that such remedfation was unprecedented for the United States 
Government (USG) and no te.chnologles had been proven for such use at the time. Tize cost of 



disposal proved to be vcry significantt and was cotnplicated by tlte nature of the waste (e.g., 
linding an ultim~o disposai site). Since 2001, a primary focus far facility remediation has been 
on irnproving the conftdence in in situ decontamination methods and evaluating waste treatment 
options to be able to provide information necessary to optimize the deoontaminationldisposal 
paradign; this optimization has a very significant impact on -reduaing the cost of and tinne for the 
remediation effort. 

"1'he technicai approach tn be used throi}ghout this study shall be developed Considering the 
background inforniation provided in Section V and this section,. In this study, coupons of seIect 
m$terials shali be loaded with spores using a deposition device tbat s1taI1 be provided to the 
contractor by the U.S. HPA Work Assigntnent Manager (EPA WA1V). 'The coupons of cauah 
rnaterial shall be circular with a diarneter of 18 mm; the thicicn.ess will vary for each material. 
Positive control conpons (i.e., contaminatvd. with spores but untreated) shall be nsed to cfetertnine 
the pre-treatment (pre-decontamination) ioading on eaeb cou.pon type. Coupons shail be 
E'urnigated as detailed in Section XI. After fumigation and aeration, sampling s11aI1 be performed 
on the treated and positive control coupons. Procalural blank coupons (i.e., uninoculated 
r.oupons; negative arntrols) shall also be inclutied in ordea to monitor for cross-contamination. 
Al l samples shall be analyaed for the quantitative determination of viable spor+as. 

AIl sample analysis is outside of the seope of this work assignment. Samples shall be transferred 
to the National Risk Management Research Laboratory's (NRMRL) Air Pollution Preverttion 
and Control Division's (APPCD) Microbiolog5+ Lab for ansilysis under a sepa.rate work 
assignzinent. The caupon fabrication is also outside ths scope of this work assigmnent. The 
materials shall be prepared by tlte 11iRMRIJAPPCD Machine Shop under a separate work 
assignnaent or wi11 be provided by the EPA WAM. 

VIII. AFFORDAB1LiTY 
Components of this study are expected to be somewhat labor intensive; the decnntamination 
prooes.ses, sarnpling, and laboratory assays will require extensive human resources. Relative to 
the labor costs, only a minimal amount of expendable materials are required to be purchased by 
the contractor for use in this effort. 

IX. TECHNiCAL RISK 
The technical risk involved in this project is thought to be minimal. The purpose of the efffort is 
to provide infonnation pertinent t.a the development of operational strategies for the 
dccont,amination methods included in thc study. Hence, all inforuidtiun obtnined in this projeCt 
(whether intended or not) is expected to be signifirantly relevant tv tlkis purpose. 

X_ FACILITIF.S AAID MATERIALS 
All work on tlris projed descxi6ed in this stateraent of work (SOV► ) shail be perforrned at the 
U.S. EPA's facilities located at 10I T.W. Alexander Dr., Researcl} Triangle Park, NC in the 
COnsequence ManageMent A.Nd Decontamination Evaluation Room (COIVIMANDfiR) located 
in H33t3. 
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Xi. TASKS 
I'he effort described in this SOW shall be performed in two tasks us generally describeti in 
Seetion Vl. 

Task 1: 
The purpose of testing urtder this task is to determine the effectiveness of VHP ftunigation for 
the decontainination of select building materia€s contamiriated with bacterial spores. 

A Category 31Applied Research QAPP shall be developed by the U.S. EPA for this effort that 
provides details of the prooWures to be used for each step listed above. The contractor shall 
comply with all requirements as delineated on the "Quality Assurance Plaxtnzng Requirements 
Forrn (QARF)" included with this work assignment par.kage (see Attachment #1 to tlte SOW) 
and the NHSRC QA rtxluirement as defined in Attectunent #2 to the SOW. T12e U.S. EPA shall 
prepe are a QAPP in accordanoe with the type of research that is being conducted. The contractor 
shall review, recottunend ehanges, and accept the QAPP within twb weelcs of receiving it from 
the EPA. Any requirrd amcndments to the QAPP shall be perforcneel by thC contractor. The 
QAPP, incltrciing any atnendntents, rnust be approved by the U.S. EPA in writing (c.g., signature 
on the approval ;rage) prior to ttte start of any work. Additional infonnation related to QA 
roqui,rernents can be found at:  littp: ,"www.epa.govrquality,cla-d fnal.pdt . 

The conlxactor shall design an MS Excel data reporting sheet template prior to the start of any 
worlc that oonveys all relevant infotmatiozt from a test. This tstnplste shall be approved by the 
EPA for use, pztor to conducting any testittg describetl in tltis SOW. All photographs and videos 
shall be properly docurner ►ted, indicating the exact tests in whiclr they were taken. A log (in MS 
Exccl) o£ all photographs and videos shall be rn.aintained with the electronic files. The log shall 
inclt,tde a description of each photograph and video, and it2clude the test nurnber and date. All 
electronic files shall be stored in a pxoject folder set up on the EPA's DTRL share drive. All 
information relevant to a test (reporttng sheet, digital photographs, videos, log file) stfall be 
transmitted to the EPA WAM within I week frorr3 the completion of the sample analysis. These 
data shall have been QAIQC'd by the contractor prior to transmission. Transrnission shall occur 
via e-mail to the EPA WAM informing himlher that the data are ready far viewing. 

Testing shall be conductetl in the COnsequence ManageNient ANd Decontarnination Evaluation 
Room (COMMANDFR) located in H130. This stainless steel (Type 316) test ctiarnber ttas 
intemal dimensions of 10 #t wide X 8 fft deep X 10 ft high. It is equipped with an airlock 
wntainitsg a decoittarnuiatioit shower. The general procxdure for eac:h test in this txsk shall be as 
follows: 

7. Stcrilization of alI coupons and matcrials nccdcd for the tcst; vcrification is requirecd. 
2. Contamination of test and positive control coupons with the procedure provided by the EPA 

WAM_ Contamination shall be done with &acillus sttbtilis ATCC 19659 (another BSL-1 
level microbe or G+eobacilhu species rnay substituted by the EPA WA1Vl). The procodur+e is 
expected to include using a single puff from a - metered-dose inhaler (MDl) for each cotipon 
into a surface deposition dcvice to be provided by the EPA WAM. 

3. Test ct>upons and blank coupons (negative controls) will be loaded into the COMMANDER 
duntber. 
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4. The fumiga.tion sha11 be performad using the STERIS VHP 1000ED according to the 
parameters in Table 1. Exposure times in later tests are subject to change based on the results 
of the eazlier tests. Coupons wi11 begin the test runs protected from the WHP and successively 
exposed in "reverse time points" from t,he end of the fiunigation. For exaatple, in test one, 
one set o#' coupons w'sll be exposed 24 Q-prior ta amtion, another 12 0 minutes prior to 
aexation, etc. Coupons will ramain exposed dttnng~~ aeratiots.~ ► h 

5. Affer the maxitnum exposure titne is reached, the chamber sh.all be immediateiy aerated tucttil 
vaporous hydrogen peroxide concentrations are sufficiently low fAr personnel to enter the 
COMMANDER. 

6. The test Goupons, procedural blanks, and positive connols shail be tramferred to the APP{;1] 
Microbiology Lab ia steri.le pximary iridepeadent packaging within sterile secandary 
aontainrnent eontaining logical groups of samples. All samples shall be aecompanied by a 
complotcd chain of custody form. 

Further details rega3rding exescution of the abc,ve steps shall be provided in the QAPP by the 
WAM. in addition to the steps outlined above, all test activities shall be i'ulfy documented duritlg 
the activity via narratives in laboratory jourtzals, the use of digital photography and video_ The 
documentation sliould include, but not be lixnited to, recard of time required for eaah 
decontamination step or prorzdure, visaal obseruations during the procedures, a.ny deviations 
from the test plans, physical impacts on the materials, and impacts on the decontatnination or 
sampling personnel. 

Table 1: Preliminary Test Matrix 
Trst Concentration 

{ppm} 
Exposure Times 
(min) 

Mat.erials 
(m=rnetal, 
w=wood, 
c-catpet, 
t=ceiling tile, 
p--waliboard 

~ 

Total # Coupons 
(including 
positive 	controls, 
negative controis, 
and test couppns) 

1 250 60,90,120,240 rn,w,c 67 
2 400 15,30,60,12a M^C 67 
3 250 60,90,120,240 4 ,m 67 
4 1400 15,30,60,120 t, ,m 67 
S 250 6E1,90,120;240 tn,w,c 67 
6 1400 15,30,60,120 m,w,c 67 
7 250 60,90,120,240 t, ,w 67 
8 400 15,30,60,120 t, 	w 67 
9 250 60,90, l 20,244 t, 	,c 67 
10 400 15,30,60,120 t, 	,c 67 
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Taak Z: 
The putpose of this task is to assemble a section of ductwork on the zneazanine level of H130 
that will allaw the WAM to conduct in-duct efficaey testing. This task shallbe eompleted in ttce 
following steps: 
1_ The aontractor shall design a. layout of 24-inch diameter, intsu.lated, galvanized steet ductworlt 

tfl suspend fram the ceiling on the second level of the mezzanine in H130. 
Z. Following approval by the Wt1M of the proposed layout, the contractor shall provide the 

WA1VI with a list of corrtponents that will need to be nrdered_ 
3. Ttte oontiactor will assemble the ductwork in H 130 as designed. 
4. The contractar will attach nece.ssary ffttings and instali settsors as requested by the WAM. 
S. The c{onttactor wiil replace 5ections of ductwork and reconS,gure the ductwork from its initial 

configtuation as requested by the WAM. 

XII. DELI'VERABLE SCHEDULE 
The deliverablcs prcviously descaibed in this SOW with the scheduled due date are shown in 
Table 4. This is based on an anticipated work assignrncnt initigtion date of November. ~3 , 2009. 
The dates in the parentheses are the anticipated deiiverable dates based upon this start date. The 
aotual deliverable schedule shall be updated based upun the actaal start date. 

Table 2: Deliverable Sebedule 
Task I]clivcrablc llue Datc 

No law than 15 days 
aRer racciving the QAPP 

I AmendmeuE andlor approvall of U.S. EPA provided QAPP at the initiatiott of the 
work assipmnt 

Pnor to start of test 
1 Data Reporting Sheet matrix 

One wcek aRer 
1 Elcctronic fiks &vrn each ecst complction of'all da4a 

aaalysis from the test 

XIII. REPORTING RFQUIREMENTS 
a. The monthly lnvoice reports for tliis work assigtment shall provide a detailed 

de.scription of any equzpznent or expendabies tY1at bave been puYChased by the 
contractor for use on tlte projects discussed herein. 

b. All data related to iMs project shall be stored on the U.S. EPA servers in the DTRL 
sbare folder. 

c. Data tzansfer to the EPA WAM shall occur within one week front the camp]etion of 
data analysis. 

d. Reporting sheets shall be developed by the contrttctor, reviewcdlapproved by thc EPA 
WAM, attd hertce used for all intetim data zeporting to the EPA WAM as requir©d in 
this SOW. 

e. All products developed under this SOW (e.g., the above mentioned tEchxticai repoxt) 
must eonl`orxn to the requirements of EPA`s Handbook for Preparing O#Iice of 



Researcb. aad Developme,zxt Reports (EPA/8041K-451002). Substantive patCions af 
this handboolc can be £ound at www.epa.govlr ►hsrc vndcar the polzcy aad guidance tah. 



NNSAC QU1lLI7Y ASSLtRANCE REQUIkEMENTS FORM 
Attachmenc I to the Statemerrt of Work 

j GENEltAI. INFGR,MA'flpN 

Title: 	 Decontaminataon efl'[ccacy of Vaporous Hydrogen Psroxl-do for Env3ronmental Surtaaes 
Cmtxmir+ateC with Bacterial Spores 

Qescrivtevn: 	 material dernand and efFicacy studies for VHP 

Proje# ID: 	 DCMD 3.26A 

Status: 	 onginai 

Ioumber Anuneoded: 

QA C.~r'y= N 

Aztiw T7fPr= ExDrarnural 

Pear ReviQw Catoqory: lv 

Secur'ity ClsssifiCatian: Unclassif~ed 

lFrojed TYPe -  Applied Research 

QAPp Status 1 : Not Dellvered 

OAPP Status 2: Npt Dclivered 

QAPP Stat;is 3s Not Deliverred 

Vehide 5fttua: Existing Vehfde 

Vehide Type- vehicie Numberr EPA-C-09-27 

Work AssignmenC Number: T9D 

176very(Task Order Humber: na 

Modification Number: na 
Or''er: na 

if you are proGessr»g an IAG ar G7pADA, the responsrbi!!ty for Q.4 must be negotiated within the agreement- The 
TLPS !n cDYrSUItd4ort with th8 QJOMS %rt tffe varrous orgenirabons R1Yst bgrte on, end QoctfR7ent whiCh OryaniY.atiOn wil! 
Wke the lesd for QA, the names of the QAM and TLP hom eacfi arganrzatfnn, and the QA requkemems tha[ wJlf be 
pdhared [o dyrin9 tho agmement. InClvde this info in thv Z4C/CRADA psck,99R. 

I<Y SCOPE OF WORK  
.+ 

Yes 	Does the Statement of Work contain the approprlate QA 6anguage? 

The awardee shai3 comply with all requi-emerts as delineated on [fie "Quaiity Assurance Ptanning Requirements 
Form (QA"" indudecS with thu txtrumural nc.tirm. The amtrattvr shall prepare z QAPP ;n acc:ardance with the 
R-2 and R-5 andlor the atta[hments provided with the SOW, The QAPP must be approved prior to the start of 
any wor~c. ~4ddit;onal infnrmation reiatod t ~o QA requiremf~ft9 Cen be fpu ~uf at 
Itittp://r►ww.epa.gov/quality/qs-d=/r5-fi  nal. pdf 

Yes 	Does this eztrdrrusral action imrolve'the collection, generation, use, andlor repor'ting of environmental dat8; ttte 
design, construetion, and operation aP ervironmental technoiogies; or develDpnent pf software, models, or 
methods? 
(If "!Vo'then skiA tv Sect;on IV, and s:gn che form.) 

Iio 	SNid the SOri or any subsequerlt vrork assi9rtnxnts or task orders invofve any uoss-organizational efForts 
wittlin EPA? 
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Hp 	Has a QAPP already 17een approveci For tfife activities speCified in the SOW? 

YC5 	is an appllce6le QAPP in tt,e prrootss of being prepared, revised, or approved by EPA per5mnei fnr futurB v5e 
by the cwRractor7 (+;~1 appraval must be ol7tained before tne contractor can start work-) 

Provide the ezpected titfe For sLrbmission to Qll staff for appnoval: 
Demntamination Efficacy of Vaporous Hydrogen Perordtle for Environmentai Surfacee 
Contaminated +yitfi BacDerial Spores 

PrOvide ihe epproxirriate date for sUbrnission tn QA staff Eof approval: 

aIlz3/ROO4 

= QR DOCt1MENTA'ROH OP<riMs 

AII documentation SpeCiFied under"Other" must be deffned in the NHSRC Quality iNanagement P}an and be consist,ent 
with requirements deflned In EPA Manual 5360 Ai- For all items zhedced beEow, there must be adequate information in 
the SOSn ► (or its appendices) for the offeror ta deveiop this documentntlon. Where applicabke, reference a specific 
settion oP the 5ow- {R-Z nel'ers to  EPA Reouirements for_Ovafr7 ►+ Mana,qement PJ~_CQ&A-,Z)  (EPAl24018-011002, 
03120101) anA R-S nafers to  EPSq Rggivlrertrents for dualit,r Assurarxie Orolect Pbm lOA/R-Sl  (EPAl24016-011003, 
0312010I). Cnpies af these d67,men[3 are ayailabAL,  at h: wwwgD~ gAS ti  q~a~laa docs  ~- ) 

ARer Award Docun ►entsi9oe 

Not Applicable 	 Qocumenta0on of an organization's Quality System. QMP developed in accordante with: 

Mot AppliralalQ 	 Cornhined docunxntation of an cxyanization's Quality $ysGem and application of QA and 
QC tc ttle single project covered ]sy the contract: Developed in accardance with: 

Other 	 poa,mentation flf ttre appiication of QA and QC arlivitfes m appUipble project(s). 
DeveEoped in accardanr.e with: 

Explain: NHSRC QMP and altachment #Z to the SOW 

na 	 Programmatic QA Pnoyect P1an w;Ch svpplements for each spedfie proJect, developed tn 
accordanCe with: 

Not Appfitable 	 Existing dacurnenration of ttre application of QA dnd QC amivities wifl be used! 

IV QICNAYUKi BLOCK 

The signaturas befow ver'rfy that the Statement of Work (SOlfll) has been reviewed tD ascertein tle ncoessary QA and 
QC activiGes requined to comply with EPA Order 5360.1 A2, that the COR understands ttrese rpquirnments, and that the 
COR wiil ensure that tite pualiiy requinenents indicated on the pnr_vlaus paqes or this form ane ineorporatetl into all 
assoCiated SOWs. (5ign(date below, obtain a tortcvrreRce sigrtature {,rom the QA Staff, and submir [he Form along 
wr-th tAe other extramural aCtion docurnentatlorr.) 

i1111-164  
Brian At`wood 	 11/0.5R009 	 Eletha Roberts 	 i 1(05fZDcrg 

HHSRC-DCMO TeChnic8l Lead Person 	Date 	 NHSRC-IO QA StafP 1lember 	 Date 

tJA;PF REQUiRENlENTS FORAPPLfED RESEARCH PRD,IECTS 
(fiom Appendix B of the NHSRC QMP) 
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An;apptied easaartn praject is a sludy to demonstrate th4 perfnnnarxe oi flechraobpies underdefned candloons. These studies are oRen piot- 
or f fcld-acala. 7he fallowing re4urcerstenls shauld be addressed ae applicWe. 

i 
SOCTlOk 0.0. A?PR011AL SY PROJECT PARTICIPANTS 

The' EPA Tech+ical Lead Persan tTls'y shall be respaiab* for obtalnmq signM— af aAProDnoe pmloci pa+'riinipms an trie sipnenre 
pnpe af dle QA plan, docwmentin9 epreement to projed[ objxtim and the apgroach Lor a+raMsting these o*Ctivas. 

A ttistributiax+ Isc st aU be pravided to facl'filate the dwbi9an af the nwst receni aurent versian of ihe QAPP to eil tt ►e Princfpal praject 

SftTICJPd 1_0, PFtO.1ECT OESwIPTION AND OBJF_CTIVES 
1.1 	Tha purpose ot study shsll ba Mady etatad. 

1-2 	Tha preesas, siar, tactity, arsdlor errvironmorxal aystom ta he testad ehap he deecnbad. 

1.$ 	Praiaci abjecbvaa ahmft be daarly ab ►med and idantifed as pr'unary or non-primary. 

SIECTlON 2.0, PROJECT ORGAMZATlDN 

2.i 	Key points af contact for each uryanizatbn involved Tn the projea shall ba idanmed. 

2.J 	AII qA Managsrs and the'v neiatiarlship in the orpanixa3iat+s (,:e..location wAhin each organaatian) sW be fdertfftd with 
evidenee thart the QA Manayer i.s indepanderu of Prolect manaywnerrt 

23 	ResponsibiEfties a1 a➢ ather psnject particQants and theh ralationship to ather projsct partkipants shall be identifieC, meaning that 
arpar>Qations +eeponsibW tar plannirg, rnordoiation, sample coNection, sample ea>sbatly, measuremwts (i.e, arelytieel, Physieal. and pnoesa), 
dap leduction. data valdation. and repat preparatian shaW be t[eaiy identlfted. 

SECTION 3.0, DCPERIAIENTAE. APPROACH 

3.1 	The general approach and the test aondhOns tot ractt expePimetnal phesB shail be piGvkW. TAB stabaticat mothods ttal wi0 be 
uged ta eraksame O+e deta (i.e., ANOVA, or summrary statistie5) should be ;dentlHed. 

(1rOTE' As dersned eppropri6ta to the projec.i by the TLP, ihe iniortnation nequestetl in Secaons 12, 3.3, antl 3.4 may be prssenoad here or in 
stcoon 4; Nee itdormation nequasted in S6cti0ns 3.5 may ba pnesenied h6xe or in Sec[ian 5; and t1x inkonnaton raquesusd in Sectiom 3.8 may 
b4 Pimsented haro or in &ection 7.} 

3P 	The sampirSp sSrategy shelt De inducf>nd and euidence must be rinwwaed to dem4nsuete that the strate9lr a apPropelate far 
mbetkry primary projea oqjeaNas, f e., a deacviption d the stadsdcel rnetlpd ar scienYRc ra6onale used ro selact sample siiies and rwmber of 
sunPles shal be provided. 

4 	SarnplingrnioMorkog poinits tor all meeurerrarks (xe.. including iocatiDns and access padrft) shall be identMd. 

3A 	The ilequerx.y of sampAng+modwrin9 evards. as wel as the mumbecs lor each sarnpie iype andror baatpon SlstW be provided, 
inpuding OC and reserve sampiea. 

3~i 	AIl measanarnecrts (i.e., anaytW [diemical microb6ologicai. assaysj. PhYsital, and prooess) shall be identiFed ior each samPfe 
hVe or process, arxi prnjechspeciCic target analytes shal be lfated and t ~assi6ed as criqreE or nona'NCeI in me raAPP. 

3113 	Tha.piunrmd a}4xoech (Sua: ~aI andlor norrs"twCal) iarsvaivating project objettires `  shel be irseludoa. 

5ECT10H 4.0. SAAtPLING PROCEC1l]RE3 

441 	Whenevw appficabte, tns meriiad used tn eslabfish steady-state cand iGerss shWE be de.st ;ribed. 

4:2 	Krawn site_apec fic fac®ors ttrffi may atEBCY ssmphiglmonxorir ►Q prooedures shail be desodbed. 

4,3 	Any site prepaa0on needed priorto sampkofmonitorfng slualt be deacrSbed. 

4t4 	Each sarnpkVMmMoft pracedure to be used athal be dkicussed or rvfeoer4ed. lt carnpoaRing or splitling samplea. tha®e 
pCaaedures s+mu be descrbed 

4l5 	Far sampes requrtV a sPGt sample far eSther OAIoC purposes or far shlpnseru co a difEeren[ laborawry, the QAPP shep idera7y 
nftro ia responeble M1x apdtdng sampfes. and whene the spBtting is perfomied (e.g„ iield wE!rsats lab). 

4.6 	It santpkgbonADrin9 equl prn4nt is used to catlect ariticsl measurement ctata (Le_, used oo caluvstate the fi,nal twceims000/ ul a 

a~
I parsmetmrJ, the qAPP si18li Oescrtpp hOsr the samping equfpmern is ral~raied, uie iraqusncy at whkh ~~ calbra0ed, arid ths 
taexe aiteria for cab6ration or caFbration verificstion. as appropriaoe. 

47 	tf sampinghnoneEodng equlpnseat ia used to cal6ect rxRical measuresnent data. the QAPP shad desccbe how craQs-contaminaGon 
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Detvreen samais es svotded. 

4.8 	The 4APP shaW i nchude a disarssbrt aE tlhe procedures to be usad to assure thac mpremnmdre samDtes are ooilecxed. 

4,9 	A list of semple qvarxfues [o be copec[ed, and me sampk amount "red for each analysis. ]ncwd[np QC sampls anarysls. shan 
be apecified. 

4. tU 	Containers used tor sampf0 eolleo6an. iransporf, and sBoraQe far aach sampia tYpe SW be de4oiCed. 

4.11 	Dascrlbe how sampies ane uniquely iderMed. 

4_72 	Salnple presen'89ion methods (e.g.. rE4nQBratloirl. sC31911ca"f. Btc). indudng speCfiO magent5, e4ufpfnBni. end stpplks 
reqtin:d for sarrnpis preervation st ►aB 6e de3trtied. 

4.13 	Fidd&rg 5me requiremertts shaR be nofed. 

4_14 	Provedurea for paddrig and shtpping samptes shaU he desan'hed. 

4.15 	Prvcadunt:5 w eraRnain chsin,cf_"s6odr (eg, aus6ody seak. neowdsl during aerwter'BOm the 6e4d ta she labor", in the 
ta boratwy, artd amanq conNactoFS and su6contractors sh®If be desenbed tu ensurre that sample Intagr•1ty im maintaned 

416 	Sampie archival requhements fioreach mIgYartt ofpariZati9r shaA be pnriided. 

SECTION 5.0, TESTENG JV'►D IVEEA"EMEhif PRO-fOCOIS 
5.1 	Each meesuremerrt rnelhod to be used shail be descnlbed in detai orraEerenaed. ModfjkaWns to EPfLaaarvved or sirnifgrfy 
vafidWrd methods shaN be specrfied. 

5.2 	Far unprvven mattAds. xeriticalion dala appifcabie to expected maUices shaA be inchxfetl in the QAPP mearOq The Gb4PP sW 
previde evideruz lhet dx RmDOasd method is capable of achieving the desW pe b.,+ance. 

513 	For mersuremaNs which ra4uire a ca&brateE system, the QAPP shatl indude spee8ic zaNbratlorr procecfuves appricable to cach 
po 	ut^Am an+h1've, and tha prvicedurss for vaify6rep 6oth int[ol and cant3nuinp calkxations (mduchno fequency and aoteptenee cKcria, and 
wrrettive oGtions to be performed X acceptance Criterte are rWt met)- 

SECT70N 6.0, QA/QC CHECKS 

6.1 	At a minimum. rhe UAPP shaA include quenUMive acceptence cleAa iar QA odjecN+res assoclaW wflh accuracy, precision. 
detecton lfmits, and Comp+leteness for ce l measuren*rxs (prprr.sa , physicAf. and analytica1, as appllcable) for each mavlx. 

6.2 	 Any addRtlaral pnojact-spwft QA vOjcctves 5hal1 he praaarftd, lnciudnq aooefKarxz criterin. This wK*xdes iterni such as mass 
balance requbernents. 

6.3 	The specft psvicedures used to aBsess al identifiad QA objWives shall be rutly descri6ed. 

6.4 	The i)APP shaN 6st and define aA Wher QC Checks andror procaftxes (e.¢. blanl;s. sursvgam congvis. etc.y used for fhc 
pmject, bolh field and lsbotatwy. 

6-5 	Fvr each spacftd RC Ctx[c or procedune. nequined frequancies, associa6ed aaseptance criteria. and corrective acd" io he 
parfarrTxod il aooaptarscr e rkwia ara r+ot fiat shs11 Wincfvdad.. 

SECTION 7.0, DATA REPORTING, CaA7A REt7UCT1dN, ANO t7ATA VALIQATlON 

7.1 	T'he reporung requiements (B.¢, tunl[e, report'eq mathoo jwet or eryJ) toreBCh measuremant and matrvc sha9 ne;Qemified. 

7.2 	The daiverables acpected from eaO organ¢ativr3 responsi6le fer field and Isbormtap aciirhies shall be Gsted. 

7.3 	bata nOuC[4n pfocetlures spectlPc to she projecs, and atsD specnlcio ea'& organitation. shaA be summanzed. 

7.4 	 pasa vaKdatim proaaduras spaoifio to aach organizaGon u0od to gnsurre the rgpor6ng at` accursta project data ta intcmaE and 
exterrral dienta sholl be summ8n'zed. 

7.5 	Llata sOorage tequiremenffi iar mh orgart2tion shaU be proridEd. 

/.6 	 'The ptodutt OoCLmIBqt thei wi0 be pfBpered ior V1@ prD)ECI srOl G® spOC RR'd (t Q.10l1ma1 artkGilf, fin2[ r2pDrf, elc.). TH2 ContErF46 
of this documeni can be ne6zrerced to a IWiSRC nr pnngram-spec7ic QMP, if apprapr;ate- 

SELTION8.Q, ASSESSMENTS 

8.1 	The laAPP shaA idendty a1l scheduled aud"Ka (i.e„ boRh eachrucal sygtem aud7ts [i°.,Asl and p®rfam ►anoe evaFueoone (PEs}) to be 
pertamed, who wR perform t1ote stdft, and who wAf necei+re the audlt reports. 
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8a 	7'fia 4APP ahal Drovlds Praaadures tMt ara Fa be f0ltorred that will ertstxe that necessary mrtectiwe actiorts witl be perFprmud- 

843 	The rwporobe patty(-ies} for itnplarnertting cflrreclive activrts sttakl be iderMiRed. 

*C71QN 9.0, CiRFERENCE.S 

Rafenarxes sbatl be provided eiEher in the body flf tl ►e OeaR as fooroLas or irt a separaoe section- 

AtbcBrtretrt N 2 

NHSRC [L4 
ro the Staberre,t of worlc 

RequiremerslslL7erFnitions List 
aP11s awlity sysbn► WeesO: hft:ftwww.aoa.nevlawtia 
l5pA9 Riqup'ialsn[s a<fd GWdaa16! f.lDeumlrft: 	 dOCS.h1riN 
EPa's {ualiiy SYstsm Vlfebsir'a: htLeJlwWUr.ena.navla ~litvlos-doc:lr5 final.ydf 

10 acxordance wilh EPA Oular 53fi0.t A2. Mftheamoa to ANSUASQC 64 muslbe dswwb*ed by submikirg the 4ualAy docurranlaliacn 
dWnted herein AN quaGly doaxnanst ion shaM be submilttd !a the L3ovamrnent for fevieur. 7?te Governmea w+ilf nevlsw ond rsturn ft 
qyo6ty domrresrtation. with tommerds, and indit= approval or disapproval. If the 4qua6ky doatmenf8don 4 nd appraved, Pt must he revisad 
td acldms afl cornmenfs and BhaA be res ubmkted to the Govsmment ior ilppro+ral. Work involving enviromnental dala collectiork, ganerstian, 

(~A or ntpar6r ~g shail not Cammanc~a unhl l3~e Gbvetnrnent haa apprGVls ths qua ~ly doprrnehtation. The i~uahty Axsuran09 PrOjeti Plan 
PP) stsaY be suhtnitied to the Gavernmerlt art least thidy (30) days p ►ior to the bQgiextfrrg of aury environtnental date gaOwring or 

WileraNan adiNk.y in D[dBr tD appM! 6etftFCien1 tine ta ravfew and rsriSiOn5 to fiJB ppRlp~ -  Afler ttm Govaryfmali2 hiE iipprovetl tliR QUAIf(y 
dbcument7wn. ttle Cortdacor shal I 8lao irnpfemBnt iC as wttitea and apryrdVed by ttle C+oVennrnent- 

ftitC's flualidl Slrstsm Sn±clf_lcAt5ons for Emarnural Actians  — 

TIMSS sequironlankl: typicaUy Pwwn to siagir Pr 	efrorts. n,e tve apacificat;ans wa: 

(1 ) 	a 4escr4pfion of t!w organ®tlarr's OwIft System (Q,S ► an d informa8an eegarding how tfus GS }s doewnantsd, 
eotnui+wlnicaEed and implenner6e6; 

(Z] 	am 01WbMOnal [xlatt3lfowl[19 tlw poBplOn of ttiB QA fullCtlGn; 
(3) dsilnei50fl 6f tlle al7tl10nty anf! 1'64pGfl5flfilibl8 o? 1110 DA iWfCllon; 
(4) th¢ bae3rgrvund a nd expeYienee of the GA persanrwi who +wYll be aasigned [c ttie project; and 
(3) 	the organixaDon's yeneral approaeh Tor aceoenpEishing the QA specf!lcatlorss In ihe SflW. 

HSRG OA Rea uiremahQefinitions  
te9orY Levei Oesignations (determines'the fevel of L]A requlred): 

Catrgoy I Projert - appiioahle to studies performed m generata data ussd for entorcement activitiea, libga6an. or nesearch Frojec# 
irneoMinp human sumjects. 'ihe C1APP stWU addrass ail elameMs 4Sted in 'EPA Rsqdsrennen'fs Far QA Projack 1Plsns, EPA GMt-5. 

Casoywy I[ Prqject - applicahls to stud4s QtAvmned to gut ►srats data uad in aupport of ttro daveIoQmaru ot anvironmentaE 
negula6ans or staandarda The QAPP shall addn3sa all ekmenb listad in ' EPA RaquirornerRs for pA Prajact Plans, EPA OAIR-5. 

~ 	Categwy 11i projaat - apptioabk to PAD1goto 4rvhrin6 ApPtied roaearrch er tedu+obgy evaluationa. The oAPP st,adi addre ~ss ths 
appEicabie aedions of "EPA Requacer,+eMs forCA Pro)ect Ptans, FPA QA6;t5 as aRt#nsd fn ti,a NHSRG's GAiP: QAPP 

~ 	requinsnenta for the specific Project type (see below). 

CiLegory IY Peroject - applicable ta prajacts irlwtving basic rasearch or prsliminary dsta gaMering actividea. Tt ►e QAPP shakl 
edtrps the epprwaW sectior:s cf'EPA F}eqwnsmeats for QA Projact t'tana. EPA OAlR-5 ss outllned in ttse lIHBlLC's UI1AP 
QAPP hquinements for the Sp®rafiC Pmied fYPe  (3ft below}. 

ibrojeet Types' 
TTW outiirles af NHSRC's G1APP itequin:nmels 1w vazbus pro}act typss, from Apppndix B of ths NHSRC OMP (sxoept whom 
onferrASe noced), aue cpndarutd; Ttemt rypbealy applicable settions oF R4 (EPA Foquuenyanos Ter QA Projact Ptans) and aris 
iobnWed to ssm as a sqRin9 Point wban PrePsfatg a MPP. TAese liab and their torrnat may not fit every research soenario aM 

F's m%wt Coeform t4 app]Itable aeafiorm af R-b 3n a way that fully dea«ibee thc ressercN ptan and appnoprSele CA end QC rrintsunxs (o 
Ansure ttrst ihe dab are of adlqustY quality and q"nDity ta fit thaiat inteexded purpose. 

~i 	APplied Resezrch Projeet - Pertains to a shidy perfomned to generate dsda to demonstra4e the perfarrnance of aceeptad 
~i 	prodessra or technologies undw defined cpncraiorm_ Thee studles are ofben pilot- or field-scale. The QAPP shap address a!I 
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rmquirernerlts 6sted in `4APP fLeqWrPments for Apprard R,asearch Projaetc' from Append"at 6 of tlle NNSRC QMP. 

❑ 	tdraic Rrswarch Pro}rrt -  Partains Go a atudy Partom  tc gerwnaft dafa   used to srdsra4a   wwmven   Omwice. prooeases,   of , 
techrrotvpios. These atidlea am atien harich-scale. T1re CaAPP shail sdrfress a11 requiroments fiated irr ~P,PP I2equirernents tor 
Basic Research PrdjaciY" fran Appendbr B of Ifie NHSRC QlAP. 

~ 	pesign, Consttucqon, arrWor Dperstion of Ernironmental TeChnoloqy Prolect - pertslna to environmental beehnobgy 
drtsipned. oonatruded andlor opernrad hy endlor for EPA. The QAPP ltnlf address mqutramariRs in ti+a EAA QwRY 9ystnm 
docunwsnt'Guidonoe on Quald+j Assurenoe iar Emrironrnental Technology Desfgn."C.osstnrslion. and Dpaation' G-t1. at 
FifmJlwu►w eua 	 oa5191 t.frr ►a~W5..odE  For additional infodrnation. you rnay relEr do Pari C of "5pedfications and 
Guidefincs for QuyRty Syst6nls For Em+irOnrnerRal >7e1a Goilection and Ernrironmerrtal TeohnoMpgy,' ANS!lASQC Ed-# 994, Amarica 
Sodnty fGr CSuaHty Corttrol. Attvmkee, WI, January 1985. 

❑ 	Geospadial [71aor Gvalit,y AssurarKe ProjeCt - pertalns to daRa cdtedbon; dafa processirg and analysir and data validatian of 
geospatlal appCCadons. The DAPP shall addresa requRrn ~erRs in the EPA Qraldy 5ysfkm dor.umem "Gebdancc fix GeosPabaf 
l~.ata QualRy f0.ssura noe Projad Plans" G-65 at  ~ :Ilwww_~►na_~rl~,,lli}1fI4r5-OffS ~fS1~4~Snal-05.odf.  

~ 	t#athod l7awloprnraert Projaat- permina to ss'EUatiws wtrere ttlere is no emsting stand$rd metfrod. or a standard method needs to 
pe siprus'Imsrtly +nodiRed for a speciRc a ppncsGon. The QPiF+P shaN addrrss all eequin'srrreft rested in "Q4PP Requinaments for 
Method Dere3apment Projecia -  44om Append'a B ot t4e NHSRC QMP. 

~ 	Mvdel pevalnp+nrnt Frojeet - i ndudes an t)rpes af malkiernaftaI rr,odels rcxtuding static. dynamic. detemrinPstic, stoclastic. 
nlechanistic, esrrpirical, a:tc. The QAPP Shall addreas requin:rrlents m the EPA QuaiRlr 9ySEam docattnent "Guldance tar QualitY 
Assurarace Pmjad Ptans far hAOdelinq" Cr5M at  htfo:Itwww.eos.aovlawikrlQS-6oasla5rrr}inal.odf.  

~ 	Sm»plirg and Aumlysis Projeot- Pertains to the cnllectlon artd anely>ris of aamplea wkh no objeqires other tlran to provide 
craraaWaotion or morNtoring irrformation. i?u pAPP shall addresa aA requirenrents t' iabad in'QqPP Requirerr>errts for Sarnpr'mg 
and Analysis Pnqects' hnm ApportCBt S*t the fVHSRC QAifP. 

Ll 
	Seeorrdary   Dab   Project - pestains tao   envirommentel   clots coRect¢d fitxn other   souposs. by or fnr EPA,   that pro   tised;or purpaaes 

other ftn ttrnse oriyirtally Intended_ Saurces may +ndude: IiberaAap, induatry surveys, tornpdations Trom compuMized databsises 
and inforrsm(an sYatems, and compuEaraed or mathemnOwl modets of environmenial processes. The QAPP shas addness an 
requirernents fisied 4n 'GAPP Reauirerncnts fir Secondary Dam Prajects' fmm Appendic B ot the NKSRC OW 

❑ 	ffioiprane De+►afopanent and Data Ma nagament Profect - pertains to soitware developmnt, aoRwa ►eR+arQware 
syaEams dsveloprnent, daabasc design and rrrain6mnaxs. data vaiidation and vsr6licatbn syet*!rna. The fJAPP shan address an 
requhemerm tsted In •QAPP Requlremerrts tor Sofirrrare t7avelopment Projeds" Trcan Appendix B of the IW-1SRC Q11IP. 

[?eflnitiDns: 

Emrherwnre+dai Da4a - Th@se are any measuroment or inrwmatbon that desCrH>* enrironmantal Proceaeea. baeEion. or oorl4itions: eoolayical 
or heafth effecis diract)y from tneaquremerqa, prroduped item saflware ead modeis. and oompded irom other sourees such as data trases or 
the fRerature. For EPA, enVimnmantai da5a inOuQe inFormation cofl9Cted dir+eetiy from measunestents. ProduCed hom saRware and models, 
and compiled trcxn ollrer sources such as daba tlasas or fderaturs. 

In~l Fanding .}ncremmrdal fundinQ is partlal hmding. rw naw work. 

Qgplity ASsu►ane! (Q11) - Sluelfty aascaanoe is a aystem of manadernent aCtivi6+s Eo erxunr that a pmoaas. fiam, orsarvice is of the typc 
and qwBty needed Ey itea mustorner. It dasts+nitN setting policy and ninrting an admayistraBMe systenp o! man8gamant oont ►ols th3t opref 
planiimg impOmentartion_ ard re+riew of data callection aclivities arsf the use of data in dec+aivn making. RuaRty asaurarrce fs just one part ai 
a quw ity sysEern. 

Qwiily Assurewtce Projec,-t Plan (GIIPP) - A QAPP e a document that descrbas the rwoesaary qual'Ry assurarrce. 4ual'dy ocrrtrol, and otAer 
tecttnhcal rec3iv~ that must be impDemented to ensure tfiat tlw nasus ■ of tltowak ps:formod will zatisly lfia stabed pertoneranor: criteria. A 
CaAPP dacumer,ta project•apec3fic information. 

Qlsaiity Cond+ol (QC) -Quatity cwrrt ►ol is a 6achr ►iCal tvnctfon that incGudes an the xientific preceutivm, such as canbrations and dupliCatrons, 
wh,rd+ are needed to aatvire dets of known snd adequate quality. 

4uWft Manaqpenrent Plan jCM" - A QMP ts a docurnent that deseftes an aganirs tion'slprogram s quaW aysEeen in Zerms oi the 
organiaaUonal stnecture. poGay and preceduras. iurrctiorral reaponstAfies of manayement and staff, 6nes of autlrority, aed reqrmed felerEaces 
ior ttwse plannlnq. 'qnpiemenft docurr:a+dinp. and asaeas" as advities corrducted. A QMP dqcumsnta 1he owaA oqanrzaLionlprograsn, 
and is pr&narily app»:e to muRt-year. multi-project effmts. An anganization's/progrnnt's QMP shaR address 31l elemesits Rated In the 
"Requirerrxntalvr Quulity Mmragemcnt P9srrs` in Apperdbc B ot the NMSRC QMP- 
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t~tWi[y Syatilm - A qua6ty system ts the meana tqy whloh sn otganizuia+t manapaa its qualBly aapacts in a systemaeic, otganized mmrtner and 
a iramewoAcfrx plarnrc1g. impten'ierning. ana assessmg worit p1brmed by an orgaAza6on ana for canyirra out required auehty 

urance and t;uaEky rrtaartroi acarvities. 

R-2- EPA "uirernents tar Qua1Ry Mansgetnent Plans (EPAR40/8-0 1I002) lWaKri, 2001 hlp:llY+ww-eAO.aovlaual ~tv'i35 doca72-fiIlal.Oaf. 

W5. EPA Requiements for OuaGt3r Manayement F1ans (EPAl24018-0110Q2) AAart3t, 2001 t ~ '_.lAwaw~ena.aavlaualitvlt2S dadr5 Fn; ~ odf. 

Siubatan6ixe Change - SuWtantMe change is arty change in art ac" that msy aker the qtWity o# data beiasg used, 9enerat-d, or gathenad. 

TaohnicaA l*ad Ponon (Il P) - Thi9 person i3 tednicalty rRtponsibl. For the prpfgct. For eWtanmrdl oonhact wnrt, tas 7LP is typiCSlly tF ►e 
c4tictiag olfiWa represeniaGve (COR). For intremural worbt, the TLP is typicadly ttte Prinapa I lnvaat;gator. 

dbbraiiationa : 

CC!R ContraWng Officet's Reptasenlatire iAG InteraqenCy Agreament 

Na•lSRC lvationAl Hortviasitl secumy fiesrarctl Canter QA QwU1ty Aseutxnce 

NRIMRE. Natlonaf Riak Manaqeasent Resean:ri l.abaratory taAM Quality Assuranoe LAwlaer 

Q4 ID Qualiy Assuranae ideMfication QMP Quwlity Managernent Ptan 

QMP QualRy Assuranc.e Project Pfan SOSN StaEcmant of Woda 

Q9 duality Syspem CRADA Cooperative Research $ DeveEopmeM Agreement 

TLP Technicakl..ead Person 

~cYtmertt ~2 to the Statamsnt of Wak 
iSiott 1_ MBrcA 200fi 

NHSRC 175W 
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